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Arm for a Pantographic Hinge Device 
Description 

The present invention relates to an arm for a pantographic hinge device, in particular 
for the attachment of a motor vehicle door to a vehicle body, a motor vehicle fitted 
with such an arm and also a method for its assembly. 

Pantographic hinges for doors, which instead of a pivotal movement of the door leaf 
allows a movement on a circle sector-shaped path while retaining the orientation of 
the door leaf, have long been known in buses. Recently, pantograph hinges for 
automobiles have been proposed, in which the mechanism that secures the orientation 
of the door during the opening and closing movement is housed inside a single arm. 
This mechanism must not be exposed together with the vehicle body and the door to 
the usual painting process Tor these parts, and therefore it has been necessary hitherto 
to paint the vehicle body and doors separately from one another and then assemble 
them. The associated work effort represents a disadvantage of pantograph doors over 
conventional swivel doors, for which such a joint painting operation with the vehicle 
body forms part of usual manufacturing practice. 

A first object of the present invention is to propose an arm for a pantographic hinge 
device, which allows parts connected by the arm, in particular therefore a vehicle 
body and door, to be painted together, while excluding any risk to the mechanism of 
the hinge device from the painting process. 

A further object of the invention is to propose a motor vehicle, wherein the body and 
door are connected through a pantographic hinge device and which can be painted 
together during assembly of the vehicle, as well as a method for the assembly of such 
a motor vehicle. 

The object is achieved by an arm with the features of Claim 1, a motor vehicle with 
the features of Claim 9 and a method with the features of Claim 10. 
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The invention provides that the arm is constructed from a housing module, from 
which rotatable shaft sections coupled in two end regions project to fasten to a 
respective one of the two parts to be connected to one another, and a coupling 
mechanism module, which can be inserted into the housing module through an open 
side thereof in order to create the rotational coupling of the shaft sections to one 
another. 

To enable a secure fastening of the arm on the parts to be connected by it, two shaft 
sections preferably project coaxially on opposite sides of the housing module at each 
end of the arm. 

The connection between the shaft sections and the coupling mechanism module 
required for the rotational coupling is preferably formed by a groove and tongue 
arrangement. Such an arrangement allows creation of a connection fixed against 
rotation by simply sliding the groove and tongue one into the other in the longitudinal 
direction thereof without having to deform the housing module holding the shaft 
sections or release the shaft sections for this. 

When the arm is fully assembled, the groove and tongue are preferably secured to one 
another through a pin, which traverses both. 

The coupling mechanism can expediently be formed with two pulleys coupled by a 
pulley belt. 

Each of these pulleys can preferably be connected directly to one of the shaft sections. 

The coupling mechanism module can be provided with a rear panel, which in the 
assembled state covers the open side of the housing module. However, a covering of 
the open side can also be provided by a cap part, which can be fitted onto the open 
side and the adjacent surfaces of the housing module. 

The invention also relates to a motor vehicle, in which a door and a body are 
connected through an arm, as defined above, as vyell as to a method for the production 
of such a motor vehicle, in which firstly the door is fastened to the body of the motor 
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vehicle solely by means of the housing module, the body and the door fastened to it 
are then painted and finally the coupling mechanism module is inserted into the 
housing module. 

Between the painting and the insertion of the coupling mechanism module, the door 
can be removed from the vehicle body in order to attach internal fittings in the body. 
Once this has occurred, the door and body are connected to one another again, 
wherein the coupling mechanism module can be inserted on the door both when 
separated from the vehicle body and after re-assembly of the body and the door into 
the housing module. 

Further features of the invention may be seen from the following description of an 
embodiment with reference to the attached figure. 

Figure 1 is an exploded view of an arm for a pantograph hinge according to the 
invention and its surrounding area in a motor vehicle. 

In a perspective view Figure 1 shows the components of the hinge arm according to 
the invention as well as connection parts for its fastening both on the inside of a rear 
door 1 of a motor vehicle and on the C -column of the body 2. In the still unclad door 
1 on its inside a horizontal channel 3 is formed, which is open towards the rear edge 
of the door and is surrounded towards the front by a C-shaped fastening frame 4. This 
frame 4 is provided for anchorage of a head piece 5 of a pantograph hinge on the door 
side. 

The head piece 5 is a metal sheet reinforced by two parallel ribs and screwed to 
threads of the fastening frame 4 at its corners through drilled holes. A central 
depression of the head piece fits snugly into the channel 3. In the closed position of 
the door 1 a housing module 6 of the articulated arm fits into the central recess of the 
head piece 5 and the channel 3. 

The housing module 6 has a closed outer side 7 facing the base of the channel 3, an 
upper and lower side 8, 9 and on its inside facing the passenger compartment has an 
elongated open side 21. Two shaft sections 10, 11, 12, 13 are respectively held in the 
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upper and lower side 8, 9 of the metal housing module 6 to be rotatable around their 
axis. The ends of the shaft sections 10, 1 1 projecting from the housing module 6 are 
provided to be mounted on the head piece 5 on the door side to be fixed against 
rotation by means of clamps 14 and screws 15. The shaft sections 12, 13 are provided 
accordingly on the opposite end region of the housing module 6 to be mounted on a 
first adapter piece 16 to be fixed against rotation by means of clamps 14 and screws 
15. 

The first adapter piece comprises two U-shaped interconnected yokes 17, to the base 
of which the clamps 14 are respectively screwed and the legs of which are drilled on a 
common line. These two legs are provided to engage between or next to likewise 
drilled journals 18 of a second adapter piece 19, where they are arrested by means of 
pins 20 inserted through the then aligned drill holes of the legs 17 and the journals 18. 
The second adapter piece 19 is in turn provided to be screwed to four locations of the 
C-column. 

During assembly of the motor vehicle the mentioned parts are fastened to one another 
in an appropriate sequence in the manner outlined in order to thus create a connection 
between the vehicle body 2 and the door 1, which allows the body and door to be 
conveyed through a painting plant and painted therein. During painting it is expedient 
to additionally immobilise the door 1 and body 2 relative to one another, since the 
shaft sections 10 to 13 are all actually rotatable relative to the housing module 6, and 
therefore neither the possibility of the housing module rotating relative to the vehicle 
body 2 nor of the door 1 rotating relative to the housing module 6 is excluded. 

After painting, the pins 20 between the two adapter pieces 16, 19 are removed, so that 
the door including the housing module 6 held thereon can be removed from the body. 
The door opening of the body is now free to allow work on the internal fittings of the 
vehicle to occur unhindered. 

At the same time as the attachment of the internal fittings, a coupling mechanism 
module 22 can be inserted into the open side 21 on the detached door. The coupling 
mechanism module 22 is constructed from an elongated metal support 23, on the 
longitudinal ends of which a pulley 24, 25 is respectively rotatably held. The two 
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pulleys are rotatably coupled firmly to one another by an endless belt (not shown in 
the figure) looped around them and rotate at the same speed. At both ends of the 
shafts of the pulleys 24, 25 slotted journals 26 are formed, the lower of which in each 
case is not shown in the figure. A drill hole 27 traverses the two legs of each journal 
26 transversely to the slot 28 thereof. The slots 28 are always parallel as a result of the 
rotational coupling of the pulleys 24, 25. In Figure 1 they are oriented parallel to a 
direction of insertion of the coupling mechanism module 22 into the housing module 
6, so that tongues 29, which are formed on the shaft sections 10 to 13 and project into 
the interior of the housing module 6 shift into the slots 28 on placement of the 
coupling mechanism module 22. Thus, a rotational coupling is formed between the 
shaft sections 10, 1 1 on the door side, on one side, and the shaft sections 12, 13 on the 
body side, on the other. 

The support 23 has a widened rear panel 30, which fills the height of the open side 10. 
Drill holes of the rear panel 30 come to lie in front of ribs, which are provided with a 
threaded hole and project from the upper and lower side 8, 9 into the interior of the 
housing module 6, and allow the housing module 6 and the coupling mechanism 
module 22 to be screwed together. 

As may be easily imagined from the figure, the rear panel 30 does not fill the open 
side 10 over its entire length in the assembled state. Two windows remain at each end, 
through which locking pins 31 are passed through the holes 27 of the journals 26 and 
U-shaped cutouts 32 of the tongues 29 in order to secure the shaft sections 10 to 14 to 
the shafts of the pulleys 24, 25 and bring their axes precisely into line. 

As a modification (not shown) it would be possible to omit the holes 27 and the 
locking pins 31. Then the windows would also be unnecessary for insertion of the 
locking pins, and the widened rear panel 30 could extend over the entire length of the 
support 23, so that the support would completely close off the open side 21 in the 
assembled state. 

As a last step in the assembly of the arm, a plastic cap part 33 is also attached, which 
completely conceals the open side 21 with the coupling mechanism module 22 therein 
as well as the upper and lower side 8, 9 of the housing module 6. 
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The door with the articulated arm fiilly assembled and ready for use can now be 
mounted again on the body by joining the adapter pieces 16, 19 and fastening them by 
the pins 20 or possibly by screws in place of these. 

The door can, of course, also be re-mounted after the internal fittings have been 
installed in the vehicle in the same state as when it was removed after painting, and 
the assembly of the coupling mechanism module 22 and cap part 33 occurs on the 
otherwise completely assembled body. 



